OBJECTIVE. Despite increased knowledge, improved options, and regulatory mandates, pain management of neonates remains inadequate, promoted by the ineffective translation of research data into clinical practice. The Neonatal Intensive Care Quality Improvement Collaborative 2002 was created to provide participating NICUs the tools necessary to translate research, related to prevention and treatment of neonatal pain, into practice. The objective for this study was to use proven quality improvement methods to develop a process to improve neonatal pain management collaboratively.
CONCLUSIONS. Collaborative use of quality improvement methods resulted in the creation of self-directed, efficient, and effective processes to improve neonatal pain management. Group establishment of potentially better practices, collective and site-specific goals, and extensive baseline data resulted in accelerated implementation of clinical practices that would not likely occur outside a collaborative setting. N EWBORNS IN THE NICU routinely experience pain from both acute invasive procedures and surgical procedures. [1] [2] [3] Evidence suggests that pain, when unrelieved, severe, or prolonged, may hamper resolution of underlying disease processes, delay surgical recovery, and result in higher health care costs. 4 The physiologic responses to pain include alterations in gastrointestinal and pulmonary function as well as impairment of the immune response. 5 The neonate exhibits a greater hormonal, metabolic, and cardiovascular response to surgical operations when compared with older children. Preterm and term neonates experience pain and its consequences much differently than older children and adults and therefore require study and interventions that are tailored to their specific needs. 6, 7 Despite the knowledge that infants undergo frequent painful procedures, evidence suggests that pain is undertreated in this population. 8 Several reasons for this undertreatment exist, including a lack of appropriate pain assessment tools, limited therapeutic options, and a lack of knowledge among health care professionals regarding neonatal pain perception and management. 9, 10 Management of pain in the newborn also is hampered by a lack of awareness that the neonate is capable of experiencing pain and exaggerated concerns about the adverse effects of analgesic use. [7] [8] [9] [10] [11] In addition, our internal collaborative survey of clinical practices suggests that many evidence-based interventions have not yet been applied effectively in NICUs. A recent report from the Institute of Medicine 12 noted a large chasm in many areas of medicine between what we know and what we do. This seems to be true of efforts to improve neonatal pain management as well.
Recent evidence-based guidelines and professional practice standards have described approaches to the prevention and management of pain in the newborn. 7, 13 The "I Feel Good" (IFG) exploratory group, consisting of 12 sites, convened to work collaboratively to improve neonatal pain management. This exploratory group was a subset of the Neonatal Intensive Care Quality Collaborative 2002 (NIC/Q 2002), a 3-year quality improvement collaborative that was overseen by the Vermont Oxford Network (VON).
With the goal of collaboratively improving the quality of pain management in each site's NICU, IFG participants evaluated, edited, and implemented previously identified evidence-based potentially better practices (PBPs) related to neonatal pain management. This strategy differed from the NIC/Q 2000 collaborative, which required the exploratory groups to create their own list of PBPs on the basis of extensive literature review. 14 This article reviews the strategies that were undertaken by the 12 institutions (Table 1) to improve neonatal pain management, using previously defined PBPs with the guidance of clinical experts.
METHODS

Structure of the Neonatal Pain Management Group
At the first meeting of the neonatal pain management exploratory group (IFG group), an experienced facilitator and a content expert were assigned by the VON, and a group leader was chosen. The facilitator advised the group on data-collection tools, measurement strategies, data analysis, and group processes. The content expert provided a list of evidence-based practices, advised the group on the strength of published evidence, and provided real-time expertise for issues related to neonatal pain management. The group leader facilitated discussions on the group goals, delegated individual site responsibilities, established time lines and accountability for assigned tasks, led conference call discussions, and corresponded with the leaders of the NIC/Q 2002 project. Each site in the group selected a representative to coordinate individual site efforts.
Establishment of Goals and Outcome Measures
The initial task of the IFG group was to establish primary and secondary goals for the group. Outcome measures were selected to assess the effectiveness of interventions. The primary goal identified was to "improve pain assessment and management of infants experiencing pain in the NICU." Five secondary goals were established (Table  2) , with 8 outcome measures and 2 process measures selected ( Table 3 ).
Creation of PBP List
A content expert joined the IFG group and provided a list of evidence-based practices for group review. 7 Group members reviewed these PBPs (Table 4) , critically evaluated the supporting evidence, and determined the relevance of each PBP to the defined IFG goals. Once the final PBP list was created, each PBP was assigned to a subgroup for extensive review and refinement. On completion of this process, a PBP tool kit (including a description of the PBP, evidence supporting this PBP, and suggestions for implementation strategies) was created to facilitate implementation. Each participating site then was asked to implement as many of the PBPs as possible, subject to site characteristics and needs.
Database Creation
To determine each site's pain management practices at baseline, multiple data-collection tools were created (Appendices 1 and 2). Specific data were collected on the following: (1) pain measurement tools used and (2) pain management policies defined. In addition, each site was required to collect data on 5 patients in each of the following categories: 
RESULTS
PBPs
Ten PBPs to improve pain management for infants in the NICU were identified and approved. Following the terminology of the NIC/Q collaboratives, these were labeled as "potentially" better practices because they represented clinical research that may or may not translate into better outcomes if implemented at an individual site. All 10 PBPs (Table 4) were based on published evidence that was available at that time (January 2002). A total of 62 PBPs were implemented by members of the IFG group before (1 PBP) or during (61 PBPs) the NIC/Q 2002 collaborative (Table 5) . 
Database Creation
Members of the IFG group created a preintervention database to document clinical practices at baseline, which consisted of (1) pain assessment scales that were used and procedure specific guidelines/policies that were available for 11 of the IFG sites (1 site joined after baseline data collection) and (2) invasive procedures that were performed and pain assessment scores on 277 neonatal patients from the 11 initial IFG group members. The participating sites used various assessment scales (Neonatal Infant Pain Scale; CRIES; Premature Infant Pain Profile; Face, Legs, Arms, Cry, Consolability Pain Scale; and Distress Scale for Ventilated Newborn Infant) to document neonatal pain and distress in the NICU. Invasive procedures were documented during the first 48 hours after NICU admission. From the invasive (skinbreaking) procedures documented, heel sticks for capillary blood sampling were used more frequently (on average 2.5-5.3 times per patient among the 7 patient categories studied) than peripheral intravenous (PIV) insertion (on average 0.7-1.9 times per patient among the 7 patient categories) or venipuncture (average 0.3-1.9 times per patient among the 7 patient categories). The highest frequencies for all 3 invasive procedures occurred among nonventilated infants who were Ͼ29 weeks' gestation (on average, 5.3 heel sticks, 1.9 PIV insertions, and 1.9 venipunctures per patient) and nonventilated term infants (on average, 4.7 heel sticks, 1.5 PIV insertions, and 1.1 venipunctures per patient) during the first 48 hours after NICU admission. Greater proportions of the patients in these groups were subjected to heel sticks (96% of nonventilated infants who were Ͼ29 weeks, 91% of nonventilated term neonates), PIV insertion (83% and 86%, respectively), or venipuncture (48% and 56%, respectively) as compared with the other patient categories (heel sticks: 37%-70%; PIV insertion: 42%-68%; venipuncture: 16%-24%). Endotracheal tube (ETT) suctioning was performed on 77% to 100% of ventilated infants on average 8.5 to 9.3 times per patient during the first 48 hours after NICU admission.
Participating sites identified a marked degree of variability in the number of avoidable invasive procedures between centers during the first 48 hours of life (1.0 -9.5 total heel sticks per patient, 0.25-1.9 PIV insertions per patient, 0.14 -1.57 venipunctures per patient, 3.9 -12.4 ETT suctionings per ventilated patient). Relatively few patients received pharmacologic or nonpharmacologic interventions for pain management during these procedures (heel sticks: 16%; PIV insertions: 16%; venipunctures: 6%; nasogastric tube insertions: 25%; ETT placements: 18%). Pain was assessed in 17% of these procedures (133 of 774), and analgesic interventions were provided for 19% of these procedures (148 of 774). Demographic data for the 277 patients are shown in Table 6 .
DISCUSSION
The IFG group moved from the creation of a group structure, to the establishment of goals and measures, and finally to the identification of 10 PBPs with implementation of several of these PBPs at each site. The IFG group simultaneously developed a database to describe the status of pain assessment and management at baseline to identify and prioritize clinical practice areas that were particularly appropriate for improvement efforts. A secondary purpose was to provide the foundation for subsequent evaluation of clinical outcomes after implementation of the PBPs. Group members acknowledged that these sequential accomplishments could not have occurred by the quality improvement efforts at individual sites alone; rather, they occurred as a direct result of collaboration. Published data also suggest a relatively lower effectiveness of changes in neonatal pain management at individual institutions. 3, 8 There are several advantages to collaboration when working to improve quality of patient care. First, the work can be divided among the group members, maximizing the use of available resources while minimizing duplication of efforts. Second, the collective enthusiasm that is generated by collaborative work often is difficult to generate and maintain when working at only 1 site. Third, a culture of mutual accountability accelerates the completion of assigned tasks. Fourth, the group provides a rich environment for learning. Site-specific strengths inevitably are discovered and discussed. Topics of mutual interest promote discussion during conference calls and meetings. Finally, data can be shared, creating larger databases for comparisons and combined analyses with larger numbers of patients and the ability to stratify and identify significant trends.
Our experience revealed several essential ingredients for creating an effective collaborative group. Clear, evidence-based, and measurable goals are critical to establishing and maintaining an effective exploratory group. An experienced and dedicated leader also is critical, acting as a catalyst to move the process forward and maintain orientation to the assigned tasks. Each participating site must be willing to dedicate time and resources to the project and be willing to forego concerns of confidentiality to provide data and candidly discuss care practices. It is important to have frequent contact within the group, using such strategies as conference calls, listservs, and face-to-face meetings. Logical and aggressive timelines must be established with deadlines for each component of the process, and a sense of accountability must be instilled into each site to maintain equitable distribution of work. This accountability stems from the need for a significant return on investment, the peer pressure that is instilled from frequent contact among members, clearly defined expectations, and an established timeline.
Changing practices in large institutions requires energy, flexibility, and risk and rarely occurs without credible support from the literature. Thus, the initial literature review, completed by our content expert and reviewed internally by specific PBP-assigned subgroups, was critical to this process. This literature review and endorsement strategy allowed a comprehensive review of the published data related to neonatal pain management.
Another advantage of the exploratory group format was that each subgroup chose a single area of expertise, thereby increasing the group's knowledge base while minimizing the duplication of efforts. This strategy added to the efficiency of the process because clinical practices that lacked supportive data were not pursued. The subgroups' expertise allowed each recommended PBP to be discussed relative to the strength of the study design and validity of the data. An example of the value of this strategy is reflected in our selection of sucrose use as a PBP for pain prevention in the NICU population. The presence of a single yet influential study suggesting that sucrose use in infants who are Ͻ31 weeks' gestation may "put infants at risk for poorer neurobehavioral and physiologic outcomes" 15 was evaluated extensively by the Sucrose subgroup. Intensive review of the sucrose literature, as well as detailed discussion with the lead author of the above mentioned study (C. Celeste Johnson, DEd, RN) regarding her data and her study design, reassured the Sucrose subgroup that the benefits outweighed the risks regarding this recommendation. Finally, the IFG group endorsement of evidence-based PBPs provided the necessary "buy-in" to recommend implementation of these PBPs at their own sites as well as non-IFG sites.
The final component of the IFG group's project was the patient database. This database eventually will prove to be the most compelling argument for aggressive implementation of PBPs. Change concepts can be suggested on the basis of the literature and anecdotal evidence; however, positive results must be achieved, maintained, and demonstrated for changes in practice to become ingrained and sustained. Without the ability to demonstrate measurable improvement, clinical improvement efforts eventually would be abandoned. Another advantage of the database is the ability to monitor and stratify outcomes on the basis of known risk factors such as birth weight, gender, ethnicity, or site of care.
CONCLUSIONS
Collaborative use of quality improvement methods resulted in the creation of logical, efficient, and effective processes to improve neonatal pain management. Group identification and endorsement of PBPs and collaborative efforts to implement these PBPs resulted in accelerated implementation that would be unlikely to occur outside a collaborative setting. Data analysis is under way to determine the effect of this accelerated PBP implementation on the primary and secondary outcomes defined.
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